.

Diameter of pipe, di=1cm =0.01m
speed of water in pipe, V1= 1 ms?
Diameter of the nozzle, d;=?
speed of water at nozzle, V2= 2.1 ms’?

According to equation of continuity
AVi=AV:

(nr?) V= (nrf) V,

(nd?/4) Vi=(1d3/4) V2

d? vy = d3 v,0.01°x 1=d3 X 2.1
0.0001
21

= d5 = 0.000048

d; =0.000048 = 0.0069 = 0.69 X 102 m
dz =0.7¢cm

Speed at lower end, V,=3.0ms™
Height of lowerend, hy=0m
Height of upperend, h;=3m
Speed at upperend, V;=4m/s
Pressure at lower end, Py = 80 kpa

= 80X10° pa
Pressure at upper end, P;=?

Density of water, p = 1000 kgm™?
Since we know that,

1 1
Pi+2pV{ + pghy = Py+ ;PVZ + pgh;
1
P2=P, +§PV12 +pghy — %Psz - pgh:
1
P2=P1+2p(V] — VZ) + pg(hy — hy)

- 3 1
P2=80X10%+ X 1000(3% — 42) + 1000 x 9.8(0 — 3)

Pz = 80X10° — 3500 — 29400 = 47x10° = 47 kPa
ane wing i : Ve ]
the wing i: :"5]3 B c_l:as: ed so that when the speed of the air across the top ©
pressur o ms_, the speed of air below the win is 410 ms'’. What is the
e =TENCE between the top and bottom of the wings?

An airp

Wy . 237
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V;= "
pressure of air above the wing’_PMOms 1
=1

pressure of air below the wing = p
pifference of pressure, AP = p,—p i?
Density of air, p = 1.29 kgm?? v
aeroplane wings behave like horizontal region (pipe) §
1 2 1 €120,
P1+3 PV =Pa+ S pV}

speed of air above the wij
n -
M SPeEd of air below the Wing' Vi= 450ms!
’

P.E remains constant;

_1 y2z_1
P,—P1= 2 pVy — -z-pvf

=1,0v2 2y 1
8P =2 p(Vi — (V2) =5 X 1.29(450% - 410?)
AP = 0.645(202500 — 168100) = 22x10° kPa = 22 kPa

]

lows through a pipe whose internal diameteris 2 cm'ata’speed of

0 emerge ataspeed

m—ﬁtemal diameter of the pipe, d;=2cm=0.02m
speed of water in the pipe, Vy=1ms?
Internal diameter of the nozzle, d;=?

Speed of water at nozzle, V2= 4 ms*
Now, from equation of continuity

A1V1=A2V2
> (er2) Va = (r7) Va
(nd2/4) Va= nd3/4) Vz
= d% Vi= d% V2

0.022x 1=d3 x4

0.000% _ 42 - 0.0001

———
=

stead
hould be the newt

i Terminal velocity of on
Radius of each drop=Tr 3

rop: V= 4/3 i

Volume of each d ) )
l velOClty‘l

t=*

When eight drops © i
times, then the combined volume Eﬁ

v =gyv=sxgnl’’ -
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vl’ =8 v = -;—n(Zr)’

'=2r (bECaus :
dius is; r - ;
The new ra ' .
=8X -n(r )
Therefore v . 8x on( .
he Terminal velocity of a single drop Is given by;
The

2pgr?

Vi= OQ m
Koracadenl,y:ipgg(r )2 _ 2915’.9(2!')z & Muv,
n n 9
V/=4(0.1)=0.4 m/s
eed of efflux of kerosene oil from a narrow hola of
Density of kerosene oil is 720 kg m=3.

a tan ;

1atm =1.03 x 10° pa).
Speed of efflux, V=?
Pressure in tank, P=4 atm =4 x 1.3 x 10°pa = 412000 pa

Density of kerosene oil, p = 720 kgm

As P = pgh=> h =P 412000 _ 58.39

PE 720x9.8
The speed of efflux is; Ve = ,/2gh =vVZ X 9.8 x 58,39 = 33.82m/s

-~

A small sphere of volume Vv falling in a viscous medium, acquires a terminz

elocity V.. What will be the terminal velocity of a sp here of same material and

olume 8V falling through the same medium?
OLUTION

Terminal velocity of one drop = V,
Radius of each drop=r

Volume of each drop V=4/3 n /3

Combine terminal veloci /=
When eight dro octty, V=

; i i 11 increase &
times, Ps of equal size combine together the volume will incf

The combine volume js.
’

Via 8V-= i
' V=2n(2r) ,

y_ 4 ’
v ‘Bxin‘r )3

The new radius js;
Therefore
The Term;
fminal velocity of 2 single drop is given b
n by;
Vlt Eﬂg_’i
o
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when W
on the drop. Insuc

Radius of the water drop, r =? V,=0.012 ms*
Viscosity of airn=0.019x 10 Nsm

Density of water, p = 1.0 x 10° kg m~

Density of air, 6 =1.29 kg m™

ater drop is falling through air then we also consider the buoyant

h case the terminal velocity is given by;

_2(p-o)er”

Vi o
9

rz = -—"l' X Vi
2pg L

9x0019%x10 ~ 9,012

=‘i—x (1‘0 X103'—129) x 9.8

-10

r2

rz=1_0><10

— 0'5m=0.
. 10)(10 10-1,0)(1

r=0.01 mm

01 x 107°m
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